Inhibition of in vitro maturation of equine oocytes by interleukin 1 beta via specific IL-1 receptors.
Interleukin 1 beta (IL-1 beta) inhibits the LH-induced resumption of meiosis of equine oocytes in vitro. The present study was performed to clarify this inhibitory effect of IL-1 beta by testing increasing concentrations of IL-1 beta, and by measuring the effect of addition of IL-1 receptor antagonist (IL-1RA) to the culture medium. The effect of IL-1 beta on epidermal growth factor (EGF)-induced resumption of meiosis was also studied. Cumulus-oocyte complexes (COCs) were collected from subordinate follicles on ovaries obtained from an abattoir. In five distinct experiments, COCs were cultured for 30 h and nuclear maturation of oocytes was evaluated by DNA staining. In Expt 1, seven different media were tested: medium 1 (TCM199+BSA); medium 2 (medium 1+50 ng IL-1 beta ml(-1)); medium 3 (medium 1+eLH); and media 4, 5, 6 and 7 (medium 3 containing 0.1, 1.0, 10.0 and 50.0 ng IL-1 beta ml(-1), respectively). In Expt 2, four different media were tested: medium 1 (TCM199+BSA+eLH); medium 2 (medium 1+50 ng IL-1 beta ml(-1)); and media 3 and 4 (medium 2+IL-1RA at 50 and 100 ng ml(-1), respectively). In Expt 3, three different media were tested: medium 1 (TCM199+BSA+eLH); medium 2 (medium 1+50 ng IL-1RA ml(-1)); and medium 3 (medium 2+50 ng IL-1 beta ml(-1)). In Expt 4, four different media were tested: medium 1 (TCM199+BSA+eLH); and media 2, 3 and 4 (medium 1+IL-1RA at 50, 100 and 150 ng ml(-1), respectively). In Expt 5, three different media were tested: medium 1 (TCM199+BSA+EGF); medium 2 (medium 1+50 ng IL-1 beta ml(-1)); and medium 3 (medium 2+50 ng IL-1RA ml(-1)). In Expt 1, LH alone induced an increase in the rate of in vitro maturation (IVM) of equine oocytes (P<0.05), whereas IL-1 beta alone did not have any effect compared with medium 1. IL-1 beta (50 ng ml(-1)) significantly inhibited the eLH-induced IVM of oocytes (P<0.05) compared with medium 3. A decrease in rate of maturation was observed from a concentration of 10 ng IL-1 beta ml(-1) onwards. In Expt 2, the presence of IL-1RA in the culture medium inhibited the effect of IL-1 beta and restored the rate of oocyte maturation (P<0.05) observed in the presence of LH alone. In Expts 3 and 4 it was demonstrated that IL-1RA alone had no positive effect on the eLH-induced rate of maturation. In Expt 5, IL-1 beta inhibited the EGF-induced resumption of meiosis (P<0.05). The addition of IL-1RA inhibited this effect and restored the rate of oocyte maturation (P<0.05) observed with EGF alone. In conclusion, the present data confirm the inhibitory effect of IL-1 beta on IVM of equine oocytes induced by eLH and demonstrate its inhibitory effect on EGF-induced oocyte maturation. The rate of maturation decreased in a dose-dependent way and the lowest rate of maturation was observed at 50 ng IL-1 beta ml(-1) (P<0.05). The use of IL-1RA inhibited these effects, demonstrating that the action of IL-1 beta is receptor-mediated. Moreover, the results clearly show that, in equine species, IL-1 beta is involved in the physiology of COCs by regulating resumption of meiosis.